Carotid flow, intrasinusal pressure, and collateral flow during carotid occlusion. Am. J. (N = 16), significant at P < 0.00 1. Systemic arterial pressure also increased, but its rate was only 9.8 rt SD 4.6% (N = 16, significantly smaller than that of carotid flow (P < 0.001). After severance of the carotid sinus nerve on one side, occlusion of the ipsilateral common carotid artery induced no appreciable change in arterial pressure (2.11 zk SD 2.34 %, N = 8), but contralateral carotid flow still increased significantly (26.6 rfs: SD 10.3 %, N = 8, P < 0.001) (Fig. 2) . Therefore, the main cause of the increase in contralateral carotid flow during unilateral carotid occlusion was due to collateral flow, through the circle of Willis and other communicating vessels to the area originally supplied by the occluded carotid artery.
When the common carotid was occluded, confirming pre- CAROTID   FLOW  AND  INTRASINUSAL  PRESSURE   877 vious authors' results ( 1, 9), intrasinusal pressure first dropped precipitously and then recovered partially to reach a plateau (Fig. 1, left) . After severance of the carotid sinus nerve on the side of the occlusion, the recovery of intrasinusal pressure during the occlusion was less marked (Fig.  2, Fig. 1. lateral occlusion (4). The rise in systemic arterial pressure contributed greatly to the recovery of intrasinusal pressure. The recovery of intrasinusal pressure was small after severance of the sinus nerves bilaterally.
Estimation of collateralflow and resistance. During carotid occlusion, the vascular area originally supplied by the carotid artery is drained by collateral flow from other arteries. This situation is schematized in Fig. 4 , where several communicating vessels between the bilateral carotid arteries are lumped as one channel with flow resistance rC. The amount of the collateral flow was estimated on the basis of this scheme, assuming Poiseuille's law relating flow, pressure, and resistance. Since the model was crude, this analysis was an approximate one. In the experiment shown in Fig. 2 (Fig. 4) , was 40 mm Hg. Since the flow through rc was i, = 30 ml/min, rC = 40/30 z 1.3 mm Hg/ml/min.
Mean of rC for six dogs was 1.5 =t SD 0.8 mm Hg/ml/min.
Efect of sympathetic nerve stimulation. In the experiment reproduced in left cervical sympathetic nerve from P to Q in the figure with pulses of 10 v, 5 msec, and l/set, the ipsilateral, left carotid flow was reduced to about one-third of the prestimulation flow rate. However, the stimulation was without appreciable effect on the contralateral, right carotid flow. Systemic arterial pressure was not affected appreciably, but the left intrasinusal pressure was slightly elevated. When the stimulation was repeated during occlusion of the left carotid artery (R to S, Fig. 5 Because of the flow through these and other communications, intrasinusal pressure stayed at a fairly high level during common carotid occlusion. However, attenuation of pulse pressure was much greater than that of mean pressure (ca. 3 : 1). It is known that decrease in intrasinusal pulse pressure, mean sinus pressure remaining constant, results in a decreased activity of the carotid sinus baroreceptors and, in turn, in a reflex elevation of systemic arterial pressure (2, 7). It is possible that, during carotid occlusion, the decrease in intrasinusal pulse pressure plays a larger part in inducing the pressor reflex than the decrease in mean pressure.
That the contralateral common carotid artery is not the sole source of collateral flow is obvious from the fact that the intrasinusal pressure was still sizable even during bilateral carotid occlusion (Fig. 3) . Systemic arterial pressure rose considerably in the reflex due to decrease in the baroreceptor activity. The elevated systemic pressure was transmitted to the sinus area through the vascular communications.
When an artery draining x% of cardiac output is occluded, systemic arterial pressure will tend to increase about x %; if the artery is a true end artery without any collaterals, cardiac output remains unchanged and a proportionality holds between flow and pressure (5). After severance of the carotid sinus nerve, carotid occlusion does not induce any appreciable increase in systemic arterial pressure because of abundant collaterals in the carotid flow region. The lack in reactive hyperemia after releasing unilateral carotid occlusion is another sign for the abundant collateral flow. Assuming that Poiseuille's law holds good, collateral flow to the occluded carotid area is estimated as about 70% of the original flow. Electrical stimulation of the cervical sympathetic nerve induced a decrease in ipsilateral carotid flow only: contralateral carotid flow remained almost unchanged (Fig. 5 ). This is consistent with the general belief that the sympathetic distribution is strictly unilateral, stopping abruptly at the midline (3, 8). However, contralateral carotid flow
